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@ Speaker apparatus for use in an automobile vehicle. 

© There is provided a speaker apparatus installed 
in a recess portion of a spare tyre which is posi- 
tioned in a recess portion formed on the floor of a 
trunk room of an automobile vehicle. 



FIG.2 
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BACKGROUND OF THE INVENTION 

The present invention relates to a speaker ap- 
paratus for use in an automobile vehicle. 

A speaker apparatus for use in an automobile 
vehicle is usually limited in its size because of 
various restriction while being installed in a vehicle. 
In addition, since a speaker apparatus is used in a 
vehicle usually under a severe condition in which 
heat resistance, light resistance, and water resis- 
tance are required, it is extremely important to 
design a proper structure and select an appropriate 
material for making such speaker apparatus. Fur- 
ther, with an increasingly improved quality in a 
program source, people began to demand a higher 
and higher audio quality on a speaker apparatus. 

In prior art, a speaker apparatus is usually 
positioned near a dashboard, or installed on a door 
or on a rear parcel tray inside an automobile ve- 
hicle. However, in a position such as that near the 
dashboard, since an area possible for installing the 
speaker unit is narrow and has many clearance 
gaps, it is difficult to obtain a perfect reproduction 
of an audio signal having a low frequency. 

On the other hand, if a door of a vehicle is 
selected to be used as a position to install the 
speaker apparatus, such a location is favourable for 
reproducing an audio signal having a low frequency 
since the door usually has an interior volume of 
about 30 liters. But, the front lower portion of a 
vehicle door is apt to cause a large peak dip when 
an audio signal is in its middle level frequency, due 
to an interference of a primarily reflected sound 
which is caused when a direct original sound is 
reflected by the floor of a vehicle room. Moreover, 
since there is usually a difference between left side 
distance and right side distance, i.e. distances 
measured on left and right sides respectively from 
a position where a listener sits to a position where 
a speaker is located, it is difficult to obtain an 
adequate stereo effect. 

In order to properly install a speaker apparatus 
in an automobile vehicle, Japanese Patent Applica- 
tion Laid-open 4-5141 has disclosed a speaker 
apparatus as shown in Fig. 7. Referring to Fig. 7, 
the speaker apparatus comprises a spiral-shaped 
duct section 4 integrally formed with a speaker unit 
5 and positioned in a rear space of an automobile 
vehicle, said spiral-shaped duct section 4 including 
a spiral-shaped duct 6 extending from the front 
portion of the speaker unit 5, an elongated duct 7 
communicating with the spiral-shaped duct section 
4 and extending to a front area of the vehicle, a 
sound emitting section 8 communicating with the 
front portion of the elongated duct 7 and having a 
sound spitting hole 9. 

In the above prior art, a sound produced from 
the front of the speaker unit 5 is transmitted 



>3 331 A1 2 

through a long duct course including the spiral- 
shaped duct 6 and the elongated duct 7, and 
emitted through the sound emitting section 8. Such 
arrangement of a speaker apparatus in an auto- 

5 mobile vehicle permits an adequate reproduction of 
an audio signal having a low frequency, by virtue of 
a back-loaded horn effect. 

However, since the above speaker unit 5 is 
installed in a manner which requires that the speak- 

io er unit 5 and the spiral-shaped duct section 4 be 
positioned in a space of a trunk room which is 
usually prepared for receiving a spare tyre, there 
occurs a problem that the original effective and 
useful space in a trunk room becomes smaller due 

75 to the occupation of the space by the speaker 
apparatus. 

On the other hand, Japanese Utility Model Ap- 
plication Laid-open 4-15391 discloses another 
speaker apparatus installed in an automobile ve- 
20 hide, as shown in Fig. 8. 

— — — 'Tteferring to Fig. 8, a speaker unit 11 installed 
in a spare tyre receiving space 10 and another 
space over the tyre house of the rear wheels is 
made toJbe ^ommu Dicated with the vehjcle^oom 

25 12 through s ound emitting jjucts^JSLjand such 
space 10 is used as a cabinet for reproducing an 
audio signal having a low frequency. In this case, 
since an audio signal having a low frequency is 
produced from the speaker unit 11 and guided by 

30 the sound emitting ducts 13, it is possible to obtain 
an adequate reproduction of an audio signal having 
a low frequency, by virtue of a back-loaded horn 
effect. 

However, since the speaker apparatus is in- 
35 stalled in a manner which requires that the speaker 
unit 11 be positioned at the space 10 of a trunk 
room which is usually prepared for receiving a 
spare tyre, there still exists a problem that the 
original effective and useful space in a trunk room 
40 becomes smaller due to the occupation of the 
space by the speaker apparatus. 

SUMMARY OF THE INVENTION 

45 An object of the present invention is to solve 

the above-mentioned problems peculiar to the 
above-mentioned prior arts and to provide a speak- 
er apparatus which does not occupy any effective 
and useful space in a trunk room while being 

so installed in an automobile vehicle. 

According to the present invention, there is 
provided a speaker apparatus adapted to be in- 
stalled in an automobile vehicle, comprising : a 
speaker unit; and a speaker box containing the 

55 speaker unit, said speaker box being positioned in 
a recess portion of a spare tyre. 

In an aspect of the present invention, the 
speaker box containing the speaker unit is secured 
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in the recess portion of the spare tyre, using an 
installing bolt having a length longer than the 
height of the speaker box. 

In another aspect of the present invention, the 
speaker box containing the speaker unit is secured 5 
in the recess portion of the spare tyre, using an 
installing bolt having a length shorter than the 
height of the speaker box. 

In a further aspect of the present invention, the 
speaker box containing the speaker unit is secured to 
in the recess portion of the spare tyre which is 
positioned in a recess portion formed on the floor 
of a trunk room of an automobile vehicle. 

In a still further aspect of the present invention, 
the speaker apparatus includes two speaker units 15 
so as to form a twin type. 

The above objects and features of the present 
invention will become more understood from the 
following description with reference to the accom- 
panying drawings. 20 

BRIEF DESCRIPTIONON OF DRAWINGS 

Fig. 1 is a top plane view showing a speaker 
apparatus as a first embodiment of the present 25 
invention. 

Fig. 2 is a cross sectional view showing the 
speaker apparatus of Fig. 1 . 

Fig. 3 is a top plane view showing a speaker 
apparatus as a second embodiment of the present 30 
invention. 

Fig. 4 is a cross sectional view showing the 
speaker apparatus of Fig. 3. 

Fig. 5 is a top plane view showing a speaker 
apparatus as a third embodiment of the present 35 
invention. 

Fig. 6 is a cross sectional view showing the 
speaker apparatus of Fig. 5. 

Fig. 7 is an explanatory view showing a speak- 
er apparatus of prior art. m 

Fig. 8 is an explanatory view showing another 
speaker apparatus of prior art. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 45 

Referring to Figs. 1 and 2 showing a first 
embodiment of the present invention, a recess por- 
tion 1 1 for receiving a spare tyre 20 is formed on a 
floor 10 of a trunk room of an automobile vehicle. A so 
speaker box 30 is received and positioned in a 
recess portion 22 of the spare tyre 20. Contained in 
the speaker box 30 is a speaker unit 31 having a 
frame 34 which carries a terminal ( not shown ). A 
cord 32 is extending from the terminal and running 55 
along the floor 10 of the trunk room, serving as a 
signal line. 



As shown in Fig. 2, a pipe member 33 is 
provided through the central portion of the speaker 
unit 31 in order that an installing bolt may be 
inserted therethrough so as to fix the speaker unit 
31 in the recess portion 22 of the spare tyre 20. It 
is understood that using an installing bolt 40 and a 
nut 41, the spare tyre 20 and the speaker box 30 
containing the speaker unit 31 can be fixed in the 
recess portion 11 formed on the floor 10 of the 
trunk room. 

When a speaker apparatus as described above 
is to be installed in an automobile vehicle, the 
speaker box 30 containing the speaker unit 31 is 
received in the recess portion 22 of the spare tyre 
20, with the installing bolt 40 ( already attached 
through the bottom of the recess portion 22 with 
the bolt head being secured on the bottom of the 
recess portion 11 of the trunk room ) being in- 
serted through the pipe member 33 secured in the 
central portion of the speaker unit 31 . The installing 
bolt 40 has a length longer than the height of the 
speaker box 30. Then, the cord 32 is pulled there- 
from to the floor 10 of the trunk room. Afterwards, a 
nut 41 is screwed downwardly on to the end por- 
tion of the installing bolt 40 so as to finally fix the 
speaker apparatus in the recess portion of the 
spare tyre. 

Namely, in this embodiment, the speaker box 
30 containing the speaker unit 31 is received and 
positioned in the recess portion 22 of the spare 
tyre 20, while the installing bolt 40 is led out 
through the pipe member 33 provided in the cen- 
tral portion of the speaker unit 31. Finally, the nut 
41 is screwed on to the end portion of the installing 
bolt 40 downwardly from a position higher than the 
top of the speaker box 30, so that the speaker box 
30 containing the speaker unit 31 is fixed in the 
recess portion 22. 

Therefore, by way of installing the speaker box 
30 containing the speaker unit 30 in the recess 
portion 22 of the spare tyre 20, the original effec- 
tive and useful space within the trunk room remains 
unchanged since it is not occupied by thus in- 
stalled speaker apparatus. 

Figs. 3 and 4 show, as a second embodiment 
of the present invention, a modified version for 
installing the above-mentioned speaker apparatus 
in an automobile vehicle. As shown in Figs. 3 and 
4, an installing bolt 40 led from the bottom of the 
recess portion 11 of the trunk room has a length 
shorter than the height of the speaker box 30. 
According to this embodiment, when the speaker 
box 30 containing the speaker unit 31 is to be 
installed in the recess portion 22 of the spare tyre 
20, the speaker box 30 itself is screwed on to the 
upper end portion of the installing bolt 40 which 
has already been led through the bottom of the 
recess portion 22 and the bottom of the recess 
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portion 11 of the trunk room and has been fixed 
thereon, so that the speaker box 30 is fixed in the 
recess portion 22. 

Therefore, since the end portion of the install- 
ing bolt 40 is disposed within the speaker box 30, 5 
such disposition enables the installation of the 
speaker box 30 to be very neatly finished. Further, 
since the end portion of the installing bolt 40 is 
screwed on a yoke member which constitutes a 
magnetic circuit in the speaker unit 31, it is not 10 
necessary to insert an installing bolt through the 
central portion of the speaker unit 31, thereby 
avoiding some undesired effects on audio prop- 
erties which may otherwise be possibly caused by 
the insertion of the bolt therethrough. 15 

Figs. 5 and 6 show a third embodiment of the 
present invention. As shown in Figs. 5 and 6, there 
are two speaker units 31 and 31 provided in the 
speaker box 30. In this embodiment, a long install- 
ing bolt 40 is used to fix the speaker box 30 in the 20 
recess portion 22, and a nut 41 is screwed down- 
wardly on to the end portion of the installing bolt 
40. In this way, since the two speaker units 31 and 
31 are disposed on both sides of the installing bolt 
40, the possible undesired effects on these speaker 25 
units may be exactly avoided. 

Although in this third embodiment a long in- 
stalling bolt 40 is employed to obtain a predeter- 
mined fixation, as a matter of fact, a shorter install- 
ing bolt as used in the above second embodiment 30 
may also be used to substitute for the long install- 
ing bolt. If a shorter installing bolt is used, a screw 
hole should be formed in advance in the bottom 
plate of speaker box 30, then the speaker box 30 is 
screwed on to the installing bolt by permitting the 35 
bolt to be engaged through the screw hole. 

As disclosed above, according to the present 
invention, since the speaker apparatus is installed 
in the recess portion of a spare tyre, the original 
effective and useful space of the trunk room of an 40 
automobile vehicle will not be occupied by a 
speaker apparatus even to the least extent. 

While the presently preferred embodiments of 
the this invention have been shown and described 
above, it is to be understood that these disclosures 45 
are for the purpose of illustration and that various 
changes and modifications may be made without 
departing form the scope of the invention as set 
forth in the appended claims. 

50 

Claims 



2. The speaker apparatus according to claim 1, 
wherein the speaker box containing the speak- 
er unit is secured in the recess portion of the 
spare tyre, using an installing bolt having a 
length longer than the height of the speaker 
box. 

3. The speaker apparatus according to claim 1 or 
2, wherein the speaker box containing the 
speaker unit is secured in the recess portion of 
the spare tyre, using an installing bolt having a 
length longer than the height of the speaker 
box, with said installing bolt being inserted 
through a pipe member provided in the central 
portion of the speaker unit. 

4. The speaker apparatus according to claim 1, 
wherein the speaker box containing the speak- 
er unit is secured in the recess portion of the 
spare tyre, using an installing bolt having a 
length shorter than the height of the speaker 
box. 

5. The speaker apparatus according to claim 1 or 
4, wherein the speaker box containing the 
speaker unit is secured in the recess portion of 
the spare tyre, using an installing bolt having a 
length shorter than the height of the speaker 
box, with the speaker box being screwed onto 
the installing bolt. 

6. The speaker apparatus according to claim 1, 
wherein the speaker box containing the speak- 
er unit is secured in the recess portion of the 
spare tyre which is positioned in a recess 
portion formed on the floor of a trunk room of 
an automobile vehicle. 

7. The speaker apparatus according to claim 1, 
wherein said speaker apparatus includes two 
speaker units so as to form a twin type. 



1. A speaker apparatus adapted to be installed in 

an automobile vehicle, comprising : 

a speaker unit; and 55 
a speaker box containing the speaker unit, 

said speaker box being positioned in a recess 

portion of a spare tyre. 
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FIG.5 
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FIG-6 
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FIG.7 

PRIOR ART 




FIG.8 

PRIOR ART 
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